Expression of Phox2 transcription factors and induction of the dopaminergic phenotype in primary sensory neurons.
Cell-type-specific transcription factors may regulate phenotypic diversity by conferring selective responsiveness to relatively nonspecific environmental cues. To test this hypothesis, we examined whether the homeodomain transcription factors Phox2a/2b play a role in activity-dependent expression of the dopaminergic phenotype using petrosal ganglion (PG) sensory neurons as a model. The timing of Phox2a/2b expression is precisely correlated with the ability of PG neurons to express the dopamine-synthesizing enzyme, tyrosine hydroxylase (TH), in response to depolarizing stimuli. Phox2a/2b expression is highest at embryonic day 16.5, when virtually all PG neurons exhibit activity-dependent TH induction, and subsequently falls in parallel with the loss of activity-dependent TH induction. Expression is maintained, however, in all dopaminergic neurons. Physiologic stimulation of PG neurons in vivo induces TH expression exclusively in Phox2a/2b(+) cells. Our data suggest that constitutive expression of Phox2a/2b defines the potential of neurons to become dopaminergic in response to membrane depolarization during a critical window of phenotypic plasticity.